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1 . Applicant acknowledges the Examiner's rejection of claims 3, 5-8, 10,13, 
and 16 under 35 U.S.C. § 112, second paragraph, as being indefinite. Claims 3, 5-8, 
13, and 16 are currently amended to remove the parentheses in order to make clear 
that the parenthetical limitations were part of the claim. The rejection of claim 10 is 
respectfully traversed, because no parentheses are present in that claim. 

2. Applicant acknowledges! the Examiner's rejection of claims 1-16 under 
35 U.S.C. § 103(a) as being unpatentable over Yamell et al. (US 5,610,217) in view of 
Lee (US 5,135,687), but respectfully traverses this rejection. 

The Examiner suggests that H; would have been obvious to modify the cord of 
Yamell et al to include the fibers (which I will call TVP/aramid" fibers) as taught by Lee 
in order to improve strength, but no direct citation to the prior art is provided where this 
suggestion is found. On searching the Lee disclosure, Applicant finds several possible 
passages which the Examiner might be referring to, and these will be addressed In turn. 

First, Lee makes mention of improved tenacity retention as a result of heat 
treatment conducted at 250°C to 550*C (col 3 line 60 to col 4 line 3). This statement is 
not sufficient motivation to combine for several reasons. (1) The Applicant could find no 
supporting data for this claim in Lee, other that Lee's generalized statement Moreover, 
contradictory statements to the effect that aramid fibers do not suffer from poor tenacity 
retention on heat treating are found in general reference books. 

The mechanical properties of aramid fiber may be further jm. pro yj£by 
heat treatment under tension. ... Major increases begin at about 360 o 
and properties maximize at about 55CPC. ... Such after-processing of a 
wet or dry spun yarn can produce only high-modulus, high-strength 
variants (Kevlar 49 e ) as hnth properties increase simultaneously 
(Michael Jaffe and R. Sidney, "High Perfo ^ an f^^ ,d J' b n e ^' 
Menachem Lewin & Jack Preston, eds., "Handbook of Fiber Scenes and 
Technology: Volume III, High Technology Fibers Part A, Marcel-Dekker, 
NY, p 383 (1985) (emphasis added). 

(2) It was also known by those of ordinary skill in the art that such heat treatment with its 
alleged tenacity decrease is not applicable to aramid fibers intended for use in power 
transmission belts. As stated in the application, "the cord is generally passed through 
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an oven or a series of ovens at temperatures from 100°C to 260 °C to dry and cure the 
adhesives" (page 1 1 line 4-5), which is a much milder condition than referred to by Lee, 
or than required by the reference book quoted above. In other words, belt companies 
heat aramid cords just to dry the adhesh/es (at about 220°C typically), and don't "heat 
treat" the fiber at 360-550X to enhance tensile properties. (3) The Applicant's personal 
experience contradicts Lee's statement about heat treatment tenacity losses in aramid, 
at least under conditions applicable to belt making. The data in Table A below was 
measured by the Applicant on the same examples disclosed in Table 1 of the 
application and at the same time. It is clear that the treatment done to the prior art 
aramid cord in preparation for use in a belt had only a small (and quite normal) effect on 
tenacity - not a problem demanding a solution. In addition, the PVP/aramid fiber was 
slightly more affected than the aramid fiber. Thus, an unsupported claim of improved 
strength retention after heat treatment would provide no motivation to one of ordinary 
skill in the belt art to combine Lee anci Yarnell et al. 

Table A. 



Example 


Fiber of Cord 


Twisted Greige 
Yam Strength (lbs) 


Treated Cord 
Strength (lbs) 


% Strength 
Retention 


Trial 1 , Example 1 


PPD-T/PVP 


145.3 


133 


91 ,5% 


Trial 1, 
Comparative 
Example A 


PPD-T 


139.9 


130 


92.9% 



Second, Lee discusses improved heat aged strength retention after heat 
resistance testing at 240°C (col 7 line 6) and improved resistance to burning, both of 
which tests are conducted under conditions and for purposes inapplicable to the power 
transmission belting of concern to the Applicant. It is well known by those with ordinary 
skill in the art that the heat resistance demand on belts of the present invention is 
generally limited to 140 to 1 50«C max. As stated in US 5,698,650 regarding elastomers 
for use in belts (at col 1 line 47-51). "The engine compartment temperature may reach 
120° C. and often may reach 140° C. or even 150* C, generally when the vehicle stops 
after operation and no cooling is exerted from the outside air flow as would be 
experienced during moving operation." Thus, a suggestion that a fiber has improved 



PAGE 7/16 « RCVD AT 4/10)2006 1^7:54 ra(Easteml)^iigM Time] * SVR:USPTO-EFXRF-1/10 * DH1S:2738300 » CSID:3037444653 « DURATION Cmm-ss):05-34 



■ 04/10/2006 11:04 3037444653 



GATES CORPORATION 



PAGE 



heat aged strength retention at 240X and/or improved fire resistance, while applicable 
to fire-fighter fabrics, would not motivate an ordinary belt designer to use it. 

Third, Lee makes a vague reference to "tensile properties which are improved" 
(col 1 line 15) which might refer to higher tenacity, increased modulus, or perhaps even 
the heat aged strength retention discussed above. Regarding higher tenacity, the 
Applicant finds In Lee, in Tables 2 and 3. only a single example (out of eleven 
examples) where the inventive fiber has a higher tenacity than the control aramid fiber. 
The increased tenacity is only 23.9 gpd versus 22.5 gpd for the control, and this 
increase is not highlighted as being very significant in the Lee disclosure. On the other 
hand, Lee does say that "PVP adds very little to the strength of the fibers compared with 
the contribution of the PPD-T" (col 6 line 13-15), thus discouraging use of PVP/aramid 
fibers for strength or tenacity improvement alone. Regarding the possibility that 
improved tensile properties might refer to increased modulus, it is noted that example 1 
in Table 2 also increased modulus as well as increased tenacity. However, it is also 
known by those with ordinary skill in the art that increased-modulus fibers generally 
suffer from inferior flex-fatigue resistance (see application page 1 line 21-23; see also 
US 5,151.142 col 3 line 1-7 where it states "the rubber-reinforcing fiber cords which are 
made of such conventional high tenacity and high elasticity [ie modulus] fibers [like 
PPD-T aramid] having a low elongation and useful as cords for reinforcing a variety of 
rubber articles such as tires, belts, hoses, rubber crawlers, etc. unfavorably have poor 
fatigue resistance, partioularlv do ™ ramnression fatigue resistance." (emphasis 
added)). Thus, not only would one skilled in the belt art not expect a higher-modulus, 
higher-tenacity fiber to have improved performance in a belt, but tensile properties 
simply are not as relevant as compressive properties for predicting performance in 
belts. Lee makes no mention of compressive properties of PVP/aramid fibers. 

As another illustrative example of an "improved" fiber having poor flexibility, see 
US 6,132,328 col 1 line 42-47. There it states To improve the dimensional stability 
over time, JP-A-50-16739 discloses a rubber reinforcing material, having good heat 
resistance and good dimensional stability, using polyethylene-2-6-naphthalate (PEN) 
fibers. However, bending fatigue is generally poorer with this type of fibers than with 
PET fibers." Thus, in an analogous way, a new polyester fiber with improved tensile 
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properties (PEN) proved to have inferior bending fatigue properties in belts compared to 
the material it was supposed to improve upon (PET). 

It should be appreciated that to those skilled in the art, improved belt flex fatigue 
is a primary and general concern, for example to improve belt life on existing drives or 
for use of existing belts on drives with smaller-diameter pulleys. (See for example 
Yarnell et al. col 1 line 40; US 5,807,194 to Knutson et al. col 1 line 14-15; and 
references cited above). Thus, while the Applicant was motivated to find a fiber for 
power transmission belt tensile cort that provided improved flexibility or flex fatigue 
properties over aramid cord, there was no perceived deficiency in the tensile propert.es 
of aramid fibers for belt applications, and no relevant suggestion from Lee to use 
PVP/aramid fiber in belts for flex-fatigue improvement Furthermore, the Applicant had 
no reasonable expectation of success in improving the flexibility of aramid belts based 

on the disclosure of Lee. 

Moreover, the Applicant found significant, unexpected results upon incorporating 
PVP/aramid fibers in load carrier coird for power transmission belts. In evaluating the 
new fiber in belts, the Applicant found that the tensile properties of the inventive belts 
were comparable to, but not superior to, conventional aramid belts (Table1-2, and page 
15 line 12-14). Neither was there any improvement in adhesion to the belt elastomer as 
determined by peel tests (page 13 line 20-25). In other words, the claims of Lee were 
found to be no more than -puffing- as far as use of PVP/aramid in belts was concerned. 
Thus, it was quite surprising and unexpected to find that the inventive belts exhibited 
significant improvements in both durability and flexibility (page 15 line 12-18, page 16 
line 5-6, and Tables 1-2). 

In light of the above, the Applicant respectfully requests that the obviousness 
rejection be Withdrawn and all claims be allowed as currently amended. 

3. The Applicant acknowledges the three additional prior art documents 
made of record but not relied on by the Examiner. These three references are felt to be 
less pertinent to the claimed invention than those relied upon by the examiner. 
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FF F STATEMENT 

Any fees which may be required as a result of the amendments made herein, are 
authorized to be charged to Assignee's deposit account number 07-0475. 

in light of the forgoing amendments and remarks, favorable reconsiderauon of 
the allowability of all claims is respectfully solicited. 



Respectfully submitted, 



Curtis H. Castleman, Jr. 
Attorney for Applicants 
Reg. No. 25,495 
Telephone: (303) 744-4685 



Dated: "> 

etc - title page and pp 383-389 of Michael Jaffe and R. Sidney, "High Performance Aramid 
Fibers, in Menacb em Lewin & Jack Preston, ed,, "Handbook of Rber Sctence and 
Technology: Volume III, High Technology Fibeis Part A," Marcel-Dekkcr, NY (1985). 
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Table 3.6 



.tt-wMui) Now , Gttm/coMiso i tmam M-maomm • foni wBofea unseal wd two* mm iv o . 9 hn aovd 



Yarn properties 



Heating 
conditions 



Tenacity 



Elongation 



Initial 
modulus 



Toughness 



Denier 



Denier per 
filament 



a 


None 


21.2 


3, 9 


547 


n 10 


415 


3.7 


a-1 


250-6-6 


21.4 


2.3 


917 


0.24 




3.9 


b 


None 


22.0 


3.3 


649 


0.34 


1 JO 


2.0 


b-l 


350-1.5-4 


22.3 


2.2 


1019 


0. 24 




1.8 




None 


22.8 


3.2 


727 


0.35 


190 


1,9 


c-1 


250-6-4 


23.1 


2.2 


1080 


0.27 


178 


1.6 


d 


None 


24.8 


2.8 


948 


0.34 


135 


1.4 




250-3-6 


22.5 


2.0 


1175 


0.23 


136 


1.4 


d-2 


S50-6-2 


1ft. & 


1.3 


1394 


0.11 


136 


1.3 


e 


Dried 150*C 


23.6 


2,9 


862 


0.35 


184 


1.8 


e-1 


400-3-4 


20.5 


1.9 


1080 


0.19 


179 


1.8 


f 


None 


25.1 


3.2 


779 


0.39 


191 


1.9 


f-1 


350-1. S-6. 5 


23.9 


2.1 


1130 


0.25 


177 


1.8 



(&pd>. 



o 

3 



Source; Ref. 44. 




— — - 

6.89 — — " — - i 48 (H0SO4). Spin dope - 

13% in tetramethylurea/LiCl (6 - • riD * 7 
by x-ray [111- 
Source: Ref. 6. 
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